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INTRODUCTION

In 1993, an outbreak of crypto-
sporidiosis affecting greater than 400,000
persons occurred in Milwaukee. The mag-
nitude of this outbreak, coupled with its
association with water obtained from a mu-
nicipal water plant that was operating
within existing state and federal regula-
tions, emphasized the need for improved
surveillance by public health agencies to
detect and prevent such outbreaks and co-
ordination among interested groups and
agencies to respond appropriately to such
outbreaks. It also stimulated efforts to de-
velop regulatory standards for Crypto-
sporidium in drinking water. To assist
CDC and state public health departments
in providing guidance on these issues,
CDC'’s National Center for Infectious Dis-
eases (NCID) convened a workshop enti-
tled "Prevention and Control of Water-
borne Cryptosporidiosis: An Emerging

The following summary is adapted from
MMWR Recommendations and Reports

Public Health Threat" on September 22-23,
1994.

Invitations to the workshop were ex-
tended to CDC staff and representatives of
state and local health departments, city and
county water utilities, regulatory agencies,
food and soft-drink industries, groups rep-
resenting immunosuppressed persons, and
other groups. The objectives of the work-
shop were developed on the basis of discus-
sions with these persons and organizations.
The workshop agenda was designed to up-
date participants regarding crypto-
sporidiosis and to develop, with participant
assistance, reports regarding the following
four specific objectives:

e To identify surveillance systems
and epidemiologic study designs for
assessing the public health impor-
tance of low levels of Crypto-
sporidium oocysts or elevated tur-
bidity in public drinking water.

e To provide guidance for public
health responses to the detection of
Cryptosporidium oocysts in drink-
ing water and to provide methods
for notifying the public of potential
risks for waterborne transmission.

e To identify and examine options for
preventing waterborne transmission
of Cryptosporidium to immuno-
compromised persons who use pub-
lic water supplies.

e To evaluate and address
a) water sampling methods for iden-
tifying Cryptosporidium oocysts,
b) interpretation of data derived
from these methods,

c) the status of alternative methods
of sampling, and
d) laboratory research priorities.

Mature
oocyst

BACKGROUND

Cryptosporidium parvum has been rec-
ognized as a human pathggen since 1976.
During 1976-1982, the disease was re-
ported rarely and occurred predominantly
in immunocompromised persons. In 1982,
the number of reported cases began to in-
crease as a result of the acquired immu-
nodeficiency syndrome (AIDS) epidemic.
Initially, the increase in incidence was lim-
ited to immunocompromised persons;
however, outbreaks and sporadic infec-
tions in immunocompetent persons were
identified with the aid of newly developed
laboratory diagnostic techniques.

Cryptosporidium is a protozoan parasite
transmitted by ingestion of oocysts that
have been excreted in the feces of infected
humans or animals. The infection can be
transmitted through person-to-person or
animal-to-person contact, ingestion of fe-
cally contaminated water or food, or con-
tact with fecally contaminated environ-
mental surfaces. Several municipal water-
borne outbreaks of cryptosporidiosis ",
including the 1993 outbreak in Milwaukee,
have focused attention and concern on the
potential for waterborne transmission.
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Recent studies indicate that Crypro-
sporidium oocysts are present in 65%-97%
of surface water (i.e., rivers, lakes, and
streamsr) tested throughout the United
States® . Because Cryptosporidium is
highly resistant to chemical disinfectants
used to treat drinking water, physical re-
moval of the parasite from water by filtra-
tion is an important component of the mu-
nicipal water treatment process. However,
many cities in the United States do not use
filtration as part of their water treatment
process, and no current method can guar-
antee complete removal of oocysts. The
risk for transmission can be reduced by
water filtration if the filters are properly
operated and maintained.

In the United States, all outbreaks of
waterborne cryptosporidiosis detected
from 1984 through 1993 occurred in com-
munities where water utilities met state and
federal standards for acceptable drinking
water quality, and all surface water sup-
plies implicated in those outbreaks had
been filtered. These outbreaks indicate that
utility compliance with Environmental
Protection Agency (EPA) water treatment
standards did not adequately protect
against waterbome cryptosporidiosis. The
EPA turbidity standards have been
strengthened since the Milwaukee out-
break, and the finished (i.e., tap) water in
Milwaukee at the time of the outbreak
would not have met the new standards.
Nevertheless, recent reports of Crypto-
sporidium oocysts in fully treated (i.e., dis-
infected and filtered) municipal water that
was meeting these new standards indicate
small numbers of oocysts breached water
treatment filters in 27%-54% of the com-
munities evaluated' 2,

The health risk associated with drink-
ing filtered or unfiltered tap water con-
taminated with small numbers of C. par-
vum oocysts is unknown. Although re-
searchers have recovered small numbers
of oocysts from drinking water, current
laboratory methods cannot reliably deter-
mine if these oocysts are viable or are
infectious to humans. Moreover, research
has not determined whether a) the num-
ber of oocysts usually present in drinking
water is sufficient to cause illness in hu-
mans, b) immunosuppressed persons are
more susceptible to lower doses of oo-
cysts than are immunocompetent per-
sons, or ¢) strains of C. parvum vary in
virulence and infectious dose. The results
of a study that used a Cryptosporidium
strain derived from calves suggested that
the infectious dose of oocysts to healthy
human volunteers is small (i.e., a median
infecliouls_‘ dose could be as few as 132
oocysts) ~. Other reports based on mathe-
matical modeling algorithms indicate that
some persons could beoom?“infected with
a dose as low as one oocyst .

EPA has proposed a plan to collect data
concerning a) the occurrence of several
pathogens and chemicals in water and b)
the ability of water t plants to re-
move these substances ~. The EPA plan --
the Information Collection Rule (ICR) --
will require utilities in the United States
that both obtain water from surface water
sources and provide service to greater than
orequal to 10,000 persons to test for Cryp-
tosporidium oocysts in source water (and
in some cases, finished water) for a period
of 12-18 months. Almost all utilities are
likely to detect oocysts in their surface
source water on some occasions, and 24%-
50% of utilities can e:?ectto detect oocysts
in their treated water'®. When low levels of
oocysts are identified in treated water
through testing required by the ICR, public
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Office of Epidemiology has once again
instituted its sentinel surveillance system to
monitor influenza activity in Virginia. There are
44 health care offices reporting, including public
and private clinics, private physician offices and
university student health centers. Baseline surveillance
began the week of October 9-13 and reporting will continue
through the end of the season (hopefully before April!). As
expected, sporadic cases of influenza-like illness have been
reported but none have been laboratory confirmed. The CDC national
surveillance system reports no confirmed cases to date.

health agencies and other local and state
officials could be pressured to issue imme-
diate boil-water advisories' or respond in
other ways to the perceived public health
threat, regardless of whether such meas-
ures are necessary. Local and state health
departments and water utilities have ex-
pressed concern because current data are
insufficient to determine the health risks
associated with low-level oocyst contami-
nation of fully treated drinking water.

SUMMARIES OF WORK
GROUP REPORTS

Work Group |. Surveillance
Systems and Epidemiologic
Study Designs

Surveillance Systems

Local public health officials should
consider developing one or more surveil-
lance systems to establish baseline data on
the occurrence of cryptosporidiosis among
residents of their community and, where
possible, obtain sufficient epidemiologic
data to identify potential sources of infec-
tion. No single surveillance strategy canbe
recommended or would be feasible for all
locations; therefore communities should
select a method that meets local needs and
is most compatible with existing disease
surveillance systems or ongoing special
studies. Because neither increased inci-
dence of diarrhea, nor Cryptosporidium in-
fection in a community establishes wateras
the source of infection, further
epidemiologic investigation will be re-
quired to identify the cause(s) if an increase
is detected. The work group suggested the
following seven approaches to surveil-
lance, which are presented hierarchically
by increasing order of the perceived effort
and cost:

Well, it’s that time of year again. The
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1 Make cryptosporidiosis reportable to
cpct

2 Monitor sales of antidiarrheal medi-
cations.

3 Monitor logs maintained by Health
Maintenance Organizations and hos-
pitals for complaints of diarrheal ill-
ness.

4 Monitor incidence of diarrhea in
nursing homes.

5 Monitor laboratory data for Crypto-
sporidium.

6 Monitor tap water in selected cities.

7 Rapid response teams based at CDC
and EPA should be organized and be
available to provide immediate
epidemiologic assistance.

Epidemiologic Study Designs

Epidemiologic studies are needed to as-
sess the public health importance of low
levels of Cryptosporidium oocysts or ele-
vated turbidity in public drinking water.
The following study designs were based on
the assumption that a more reliable test will
be available in the future or that studies
could be designed without the need to
quantify precisely the number of oocysts
present in drinking water:

1 Surveys of stool specimens to com-
pare the prevalence of laboratory-
confirmed Cryptosporidium in stool
samples obtained from two
populations (i.e., one group
exposed to water contami-
nated with oocysts and the
other group not exposed) .

2 Surveys of serologic speci-
mens.

3 Case-control studies.

4 Intervention cohort studies.

Work Group Il. Public
Health Responses

Discovering Cryptosporidium
oocysts in low levels in finished
water should not be the only rea-
son for issuing a boil-water advi-
sory. Additional support for such
an advisory should include other
data indicating that the water
quality is unacceptable. Adverse
effects of boil water advisories,
such as economic losses (e.g. increases in
energy used and/or losses to the food, bev-
erage, and tourism industries), erosion of
public confidence, diversion of public
health resources, and burn injuries, should
be considered. A task force should be cre-
ated to develop general guidelines for im-
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CRYPTOSPORIDIOSIS FACT SHEETS AVAILABLE

Health, Office of Epidemiol-
ogy has developed thre
sheets on cryptosporidiosis:

These are available for distribution to all inter-
ested parties. Please contact your local health de-

partment.

The Virginia Department of

fact

e one with general infor-
mation on the organism
and disease;

e one entitled "Crypto-
sporidiosis and Drinking
Water”; and

e a third one entitled
nadditional Information
on Preventing Crypto-
sporidiosis for Persons
who are Immunocom-
promised. "

plementing and lifting boil-water adviso-
ries and to assist local agenciés in deciding
when boil-water advisories are necessary.
Before the ICR is implemented, local
public health officials and water utility of-
ficials should develop coalitions with other
groups (e.g., health-care providers and
members of advocacy groups for immuno-
suppressed persons) to discuss
. the public health implications
of the ICR, develop plans for
communicating important
public health information, de-
cide what specific action will
be taken if Cryptosporidium
oocysts are detected in munici-
pal water, and agree on the cri-
teria for, and logistics of, issu-
ing boil-water advisories.

Work Group lIl.
Cryptosporidiosis in
Immunocompromised
Persons

No current data indicate
that immunocompromised
persons are more likely than
immunocompetent persons to
acquire cryptosporidiosis dur-
ing waterborne outbreaks.
However, immunocom-
promised persons who have HIV/AIDS,
patients receiving treatment for cancer, re-
cipients of organ or bone marrow trans-
plants, and persons who have congenital
immunodeficiencies are at greater risk than
are immunocompetent persons for devel-
oping severe, life-threatening crypto-

sporidiosis if they become infected. A high
priority should be placed on educating such
persons. Immunosuppressed persons
should be provided information about how
to reduce the risk for cryptosporidiosis,
regardless of the source of transmission
(e.g., sexual practices-involving fecal ex-
posure, contact with fifected adults or with
infected children whio' wear diapers, con-
tact with infected animals, drinking or eat-
ing contaminated water or food, and expo-
sure to contaminated recreational water),
and about measures they can take to ensure
their drinking water is safe. The following
specific measures can help reduce the risk
for waterborne cryptosporidiosis:

e Boiling water for one minute is the
most certain method of killing Cryp-
tosporidium oocysts.

e Only microstraining water filters ca-
pable of removing particles Ipm in
size should be used as personal-use
filters at home or in the office to
reduce the risk of transmission of
Cryptosporidium. The greatest cer-
tainty of oocyst removal is provided
by filters that produce water by re-
verse osmosis, those labeled accord-
ing to filter manufacturing industry
standards as "Absolute" 1pm filters,
and those labeled as meeting Ameri-
can National Standards Institute
(ANSI/NSF) International standard
#53 for "Cyst Removal." Manufac-
turer’s instructions for filter replace-
ment and use should be strictly fol-
lowed. Immunocompromised pa-
tients should either have someone



else change the used cartridges or
use disposable gloves if they them-
selves change the cartridges.
e Many brands of bottled water ade-
:quately reduce the risk for crypto-
sporidiosis and, thus, provide a rea-
sonable alternative to boiling tap
water. However, labeling of bottled
water is, not standardized with re-
gard to the manufacturing practices
used to test for and remove or kill
Cryptosporidium oocysts. Consum-
ers may have to contact company
representatives to determine the
source of bottled water, the kinds of
tests performed on it, and the type of
treatment it has received.

Work Group IV. Water
Sampling Methods and
Interpretation of Results

Current methods are limited with regard
to detecting oocysts in source and finished
drinking water. These technical limitations
restrict the ability of public health officials
to practically interpret data on the occur-
rence and public health importance of
Cryptosporidium in drinking water. Re-
search should be accelerated to develop
alternative, dependable drinking water
testing methods because of the following
limitations:

1 The tests are labor intensive and re-
quire lengthy processing time; fur-
thermore, their use requires expertise
in microscopy and parasitology.

2 The assays do not effectively differ-
entiate viable-infectious or viable-

noninfectious oocysts from nonvi-
able oocysts.

3 Cross reaction with other species of
Cryptosporidium may occur and dif-
ferentiation via morphology and size
is not always easy. Nonspecific reac-
tions or cross-reactions can also oc-
cur with algae or other particles.
Strain (i.e., virulence) differences
between C. parvum isolates cannot
be assessed by current identification
methods.

4 The ICR methods have an erratic
recovery efficiency. The same speci-
men tested several times by the same
laboratory could yield counts rang-
ing from 0 to 30 oocysts per 100 L of
water.

5 The level of laboratory expertise re-
quired is particularly critical.

6 Methodologies for detection of
Cryptosporidium oocysts have not
been adequately standardized.

7 Alternative methods or modifica-
tions to existing methods have been
reported or are being developed, but
none of these alternatives supplant or
improve the current methods.

AFTERWORD

In November 1994, as a result of the
workshop, NCID initiated the Working
Group on Waterborne Cryptosporidiosis.
This group is a coalition of agencies and
organizations'that meets biweekly by tele-
conference to discuss concerns about cryp-
tosporidiosis. (See article on page 5.)
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Y Statements to the public advising persons
to boil water before drinking it.

* The Office of Epidemiology is currently
porting and Control. The addition of cryp-
tosporidiosis to the list of notifiable dis-
eases in Virginia is being considered.
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Cryptosporidiosis: What’s Happening in Virginia

Cryptosporidiosis is not a
reportable condition in Vir-
ginia at this time so we do not
have good statistical infor-
mation regarding the inci-
dence of this infection in our
state. During the current re-
view of the Regulations for
Disease Reporting and Con-
trol, the addition of crypto-
sporidiosis to the list of re-

portable conditions is being
considered. Currently any re-

ports that are received are being accepted and recorded.
During April and May of 1995, the Virginia Department of
Health, Offices of Water Programs and Epidemiology presented
a series of six workshops on Cryptosporidium in drinking water
to regional groups consisting of representatives from the public
health community, water utility owners, and health department
regulators. In addition to providing the most recent scientific
information on this pathogen, the workshops created a frame-

work for continuing communication and co-
operation among the represented groups in-
cluding the sharing of methods for analyzing
risks and communicating with the public,
especially high-risk populations. Further in-
formation on medical and epidemiologic as-
pects of cryptosporidiosis is available from
the Office of Epidemiology, (804) 786-
6261. For assistance with water quality and
testing issues contact the Office of Water
Programs (804) 786-6278 or your local En-
vironmental Engineering Field Office.

Since November 1994, the Working
Group on Waterborne Cryptosporidiosis
(WGWC), a consortium of public health
experts from the CDC, the Environmental
Protection Agency, the U.S. Department
of Agriculture, the Food and Drug Ad-
ministration, state and local government
agencies and private groups ranging from
the AIDS Coalition to Unleash Power to
the American Water Works Association,
has been meeting bimonthly by telecon-
ference to address this emerging threat.
Working together, they have developed
public health messages for the immuno-
compromised and other groups, drafted
guidelines for public health and water util-
ity officials and prepared informational
materials for both laboratory clinicians
and health care providers. Over the next
several months these materials will be
completed and made available to the
groups at whom they are targeted.

Treatment and Prevention

There is currently no cure for crypto-
sporidiosis, though drug research is con-
tinuing. Patients who suspect they may
have cryptosporidiosis should drink extra
fluids and may wish to drink oral rehydra-
tion therapy liquid, to avoid dehydration.
HIV-positive individuals who suspect
they have cryptosporidiosis should con-

tact their health care provider. Infected
individuals should be advised to wash
their hands frequently, especially before
preparing food and after going to the toi-
let. They should also avoid close contact
with anyone who has a weakened immune
system. Individuals with diarrhea should
not swim in public bathing areas while
they have diarrhea and for at least 2 weeks
after the last episode of diarrhea.

Washing hands is the most effective
means of preventing cryptosporidiosis
transmission. Immunocompromised indi-
viduals should avoid the stool of all hu-
mans and animals and wash their hands
thoroughly after any contact with animals
or the living areas of animals. Immuno-
compromised persons may also wish to
wash, peel, or cook all vegetables and to
take extra measures, such as boiling or
filtering their drinking water, to ensure its
safety.

Eurther Inf ;

CDC now has a "voice-fax" telephone
system for cryptosporidiosis. Callers to
this "Cryptosporidiosis Information Line"
can listen to recorded messages on cryp-
tosporidiosis and order printed materials,
designed for different audiences, by fax.
The information line number is (404)330-
1242. Many of the same materials avail-

Cryptosporidiosis: An Update from the CDC’s
National Center for Infectious Diseases

able from the information line are also
available at the National Center for Infec-
tious Diseases Internet Home Page on the
World Wide Web, at
http://www.cdc.gov/ncidod/diseases/cr-
ypto/crypto.htm. Additionally, the
WGWC plans, in 1996, to issue a guid-
ance notebook on waterborne crypto-
sporidiosis outbreaks for use by public
health and water utility officials. More
information on this notebook will be
available, when it is released, from state
public health offices, CDC, and public
health agencies.
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Disease State NW N SW C E This Yr Last Yr SYrAvg
AIDS 108 3 6 34 20 45 984 857 737
Campylobacteriosis 82 20 12 20 16 14 488 582 507
Giardiasis® 33 B TREGAESEGESEAN g 197 219 249
Gonorrhea 934 85 93 150 244 362 8187 9729 11271
Hepatitis A 27 2 12 7 4 2 159 125 136
Hepatitis B 14 2 1 7 2 2 89 92 140
Hepatitis NANB 5 0 20 2 1 14 20 27
HIV Infection® A1 T R 922 775 959
Influenza 0 0 0 0 0 0 879 825 689
Legionellosis 2 1 1,20 0 0 15 6 11
Lyme Disease 10 4 2 3 0 1 47 113 96
Measles 0 0 0590 0 0 0 2 27
Meningitis, Aseptic 200 28 31 8§ 25 108 556 190 227
Meningitis, Bacterial L B gy 4, i 100 58 85
Meningococcal Infections 5 0 1 2 2 0. 51 54 42
Mumps 4 0 1 2 1 0 20 35 52
Pertussis 5 0 1 1 0 3 15 29 25
Rabies in Animals 53 . 120 8 10 5 10 320 313 240
Rocky Mountain Spotted Fever 6 4 0 1 0 1 24 15 15
Rubella 0 0 0 0 0 0 0 0 0
Salmonellosis 199 18 63 28 42 48 869 813 861
Shigellosis 46 3 17 1 T4 237 557 338
Syphilis, Early* 86 1 e 14 61 930 1057 1101
Tuberculosis 23 0 4 5 5 9 202 232 293

Localities Reporting Animal Rabies: Accomack 3 raccoons; Albemarle 2 raccoons, 2 skunks; Alleghany 1 raccoon; Appomatox 1 skunk; Augusta 2 skunks; Bath 1 skunk;
Bedford 2 raccoons, 1 skunk; Clarke 1 fox; Dinwiddie 1 raccoon; Fairfax 1 cat, 1 fox, 1 raccoon; Frederick 1 raccoon; Grayson 1 raccoon; Greensville 2 raccoons; Hanover
1 raccoon; Loudoun 1 cat, 2 raccoons; Madison 1 skunk; Middlesex 1 cat; Montgomery 1 raccoon; Nelson 1 fox; Page 1 raccoon; Pittsylvania 1 raccoon, 1 skunk; Prince
William 1 raccoon, 1 skunk; Richmond City 1 raccoon; Rockingham 5 skunks; Shenandoah 2 skunks; Spotsylvania 1 skunk; Suffolk 2 raccoons; Virginia Beach 2 bats, 2

raccoons.

Occupational llinesses: Asbestosis 36; Carpal Tunnel Syndrome 45; Coal Workers’ Pneumoconiosis 17; Lead Poisoning 1; Loss of Hearing 23.

*Data for 1995 are provisional.

Other than meningococcal. *Includes primary, secondary, and early latent.

$Note:Giardiasis and HIV infection have replaced Reye Syndrome and Kawasaki Syndrome in this table. This change was based on the current number of reports of these

diseases and their public health significance.
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